Objective: The purpose of this study was to assess the self-reported knowledge of concussion recognition and treatment with first-contact family medical and chiropractic practitioners by means of a pilot study of the need, construct validity, and feasibility for further investigation of mild traumatic brain injury (MTBI) knowledge base. Methods: Two hundred forty-eight practicing chiropractic and 120 medical physicians in the south and northeastern sections of the United States were contacted by e-mail, telephone, and postal mail to answer an 18-item survey on knowledge, diagnosis, and common practice with respect to traumatic brain injury patients. Descriptive analysis was used to assess common trends. Results: Twenty-three chiropractic and 11 medical primary care practitioners returned completed surveys, making this a low-power pilot study. The majority claimed confidence in diagnosis of MTBI, but a lack of knowledge of many of the assessment tools and the international guidelines. Chiropractic and medical clinicians revealed similar competencies and differing deficiencies. Both groups admitted infrequent diagnosis of MTBI in practice. There was recognition of major TBI signs, but lack of recognition or inquiry for subtle MTBI signs. Conclusions: There is a need and feasibility for further study of the knowledge transfer to the chiropractic physician with a larger population. These findings correlate with similar medical practitioner studies, and may also support previous findings of underreporting of the prevalence of MTBI. The survey instrument appears to provide valid data on knowledge of MTBIs, with some modifications. (J Chiropr Med 2017;16:19-30) 
INTRODUCTION
Concussion prevalence has been reported as being at the epidemic level by the U.S. Centers for Disease Control and Prevention. 1 The leading causes of traumatic brain injuries (TBIs) are falls and motor vehicle accidents (MVAs). 2, 3 The prevalence of concussion or mild traumatic brain injuries (MTBIs) has been reported to be 70% to 90% of all treated brain injuries, 4 with it being present in 38% of MVA hospital admissions and 46% of trauma center admissions. 5 In the age group of 15 to 44 years, MVAs are the leading cause of TBI hospital admissions. 1 The frequency of MTBIs in sports is also significant. The sport prevalence has been reported as ranging from 2.5% to 18 .9% of all participants, dependent on the sport and the level of activity. [6] [7] [8] [9] The prevalence of MTBI in both MVA and sport injury patients may actually be higher than what has been reported. 10, 11 Moreau et al 11 propose that a low recognition rate by primary care chiropractic or family practitioners (PCPs) may be one of many reasons that result in underreporting. The frequency of these primary modes of injury with which people present to the PCP necessitates that the PCP have the requisite knowledge to question, evaluate, and treat MTBIs.
The type of TBI often determines the actions of the patient. A TBI is defined by the American Academy of Neurology as a trauma-induced alteration in mental status that may or may not involve a loss of consciousness. 12 The type is graded (Table 1) as mild, moderate, or severe, contingent on the Glasgow Coma Scale, period of posttraumatic amnesia, and absence of or duration of loss of consciousness. [13] [14] [15] Patients with severe brain injuries are commonly transferred to emergency rooms, where they can be evaluated by trauma specialists. Moderate brain injuries involve loss of consciousness longer than 5 minutes 13, 16 (or 30 minutes by some classifications 17 ), posttraumatic amnesia lasting from 1 to 24 hours, symptoms greater than 15 minutes in duration, and an initial decrease in verbal, motor, and/or eye response. 13, 15, 18 These may be more likely to be recognized by the layperson who commonly seeks emergency or specialist care. However, even 63% of American Academy of Neurology member specialists have not received formal or informal training in sports neurology, including objective diagnostic criteria for concussion, and therefore may be missing some patients with delayed-onset symptoms. 19 Mild brain injuries may not always be immediately recognizable by the layperson. They may not involve any loss of consciousness; any initial change in motor, verbal, or eye response; posttraumatic amnesia of less than an hour; and only transient or no confusion. 20 Yet, these mild injuries can have other subtle signs such as selective loss of (anterograde and retrograde) memory, difficulty with continuous train of thought, cloudy thought process, decreased concentration, cognitive difficulties, transient losses of balance, disruption of sleep, fatigue, tinnitus, sensitivity to sound or light, headaches, diminished reaction time, changes in personality, and change in emotions. 15, 20, 21 Some MTBIs may commonly self-resolve in 7 to 10 days. However, risks exist if there is a lack of appropriate action for some of these cases. The patient may progress to postconcussive syndrome or may unknowingly be prone to second-impact syndrome. This can have more severe consequences, including permanent neurologic injury or death. 22, 23 If care is sought, the MTBI type of patient may consult his or her PCP for the initial consult for concurrent neuromusculoskeletal injuries or the mild subtle indescribable signs noticed by significant others. In fact, one study reported that 20% to 56% of MVA patients consult a chiropractor (96% consult a medical doctor) in the respective 6-week to 12-month postaccident period. 24 Early recognition of MTBI is therefore imperative.
Increased predoctoral and postdoctoral MTBI training could improve the provider's abilities in early recognition, diagnosis, and care of the MTBI patient. Previous studies reported inconsistent provider actions and insufficient training of pediatricians and emergency room physicians to adequately recognize, diagnose, and treat TBI. 25 There is a reported lack of awareness of concussion guidelines among pediatricians. 26 Other studies have reported the deficient TBI knowledge of coaches, 27, 28 medical students, 29 emergency physicians, and family medical physicians. 30 Knowledge of chiropractors has not been well researched, and there is a lack of any cohort medical doctor (MD)/doctor of chiropractic (DC) studies. Specific predoctoral training in diagnosis and management of TBI is not outlined by the Council on Chiropractic Accreditation Standards 31 and may vary between different training programs. This article describes a pilot study investigating the use of a survey instrument in evaluating the degree of the primary-contact clinician's knowledge base and ability to recognize the subtle presentation of MTBI. Resulting information may indicate the need for further study that could help guide future educational programs.
Purpose
The purpose of this study was to assess a survey instrument used to assess self-reported knowledge of concussion recognition and treatment with first-contact family medical and chiropractic practitioners. The intent was to assess 1 the informative need for and feasibility of further investigation into the TBI knowledge base, and 2 the construct validity of the questionnaire as a potential measurement tool for the concept of sufficient PCP knowledge base.
METHODS
To survey the professions involved, a standardized set of questions needed to be developed that would allow independent investigation of the clinician's TBI knowledge and common procedures performed with a TBI patient. The survey was designed with the objective of obtaining information on the knowledge and procedures of PCPs, when presented with a potential MTBI patient. The response rates would determine the feasibility of the targeted population. The specific question responses would help determine the content validity. The primary outcome objective was to obtain a 25% response rate for feasibility of the utilization of the recruitment population and clear consistent delineation of knowledge and correlation of responses to determine question content validity and the need for further investigation.
Instrument Development
Previous validated and published survey questions on methods of diagnosis, guideline utilization, and prognosis and treatment of concussions were used and some were further customized. 26, [32] [33] [34] [35] [36] Specific questions were devised to provide insight into the baseline MTBI knowledge and clinical process of first-contact chiropractic and medical physicians in their evaluation and care of TBI patients. The questions were devised to reflect current concepts, guidelines, and clinical practice. These questions were critiqued and edited by all authors. An initial pilot test was performed with 3 doctors: a chiropractic neurologist (DC, DACNB), a chiropractor with degreed experience in public health and education (DC, MPH, EdD), and a dual-degree chiropractor pharmacologist (DC, DPh). None of these was included in the final results. Feedback was provided by those doctors. Subsequent edits were made to increase the clarity of the questions and the potential information. One question was added. Surveys were again reviewed by all authors, and edits were made. The institutional review board at Texas Chiropractic College approved this study. The survey was limited to 18 questions and 2 pages to keep it comprehensive but concise in order to increase the response rate.
The demographic analysis consisted of delineating general or family practitioners from specialists, and chiropractic physicians from medical physicians. Questions were geared mainly toward recognition and knowledge of types of patients that commonly present with MTBI, the frequency of known concussions in practice, and the diagnosis of MTBIs. Common knowledge and usage of different patient symptom questionnaires for the evaluation was investigated, along with the doctor's typical consults and physical exam inquiries. Knowledge of current guidelines was also assessed ( Table 2) . Multiple-choice and 5-point Likert scale questions were used to assess the doctor's self-reported degree of knowledge and comfort with diagnosing MTBIs, and the perceived frequency of seeing MTBIs in practice (Table 3) .
Study Design
The targeted database of subjects was generated through the following populations 1 : Texas Chiropractic College Alumni database, 2 personal contacts of the authors, and 3 solicitation of local medical groups.
All surveys were blinded as to the participant. No incentives were given to complete the survey, but the participants were promised to be informed of the results. All doctors were given information on the study with an invitation to participate. Those doctors who were initially contacted by e-mail were asked to respond directly via e-mail with either a yes or no to indicate their desire to participate. Those who did not respond were followed up by telephone. There were 248 chiropractic physicians contacted by e-mail with an invitation to participate in the study. Subsequent follow-up of 115 chiropractors via telephone was conducted; 46 subsequently expressed a willingness to participate, and 23 responded with completed survey. Medical physician e-mails were not available. Therefore, 120 medical physicians were contacted by telephone, and 60 were followed up by postal mail. Medical physicians who were known by the authors were contacted first by introductory postal mail and followed up by telephone. Thirteen expressed a willingness to participate, and 11 responded with completed surveys. Additional local Houston medical physicians were also initially contacted by telephone. Once consent to participate was indicated, a survey and cover letter were sent in a 15 × 12-in manila envelope with 10 smaller 8½ × 11-in surveys and self-addressed, stamped envelopes inside, by U.S. postal mail to all chiropractic and medical practitioners who expressed interest in participating (Fig 1) .
Participant Recruitment. There was a targeted population of a geographic distribution between the South, Southwest, and Northeast and first-contact family and general medical and chiropractic practitioners versus specialists. The target population was intended to represent the family DCs and MDs most likely to see MTBIs vs moderate or severe cases and to recruit doctors with different regional educations. Medical physician responses were mainly from Texas and Massachusetts. Chiropractic physician responses were distributed throughout the areas mentioned, with a large percentage coming from Massachusetts and Texas. The study looked at such variables as type of practitioner, knowledge of the patient survey instruments, guidelines for care, recognition of typical subtle symptoms of MTBIs, and typical clinical procedures. To be diagnosed, a "traumatic brain injury" must always be accompanied by a loss of consciousness.
Patients always have a self-awareness of whether they incurred a concussion or traumatic brain injury. Study Participant Implied Consent. All doctors participating in the study provided their implied consent by voluntarily completing the survey, as per the instructions listed on the survey, and mailing it back to the research office.
Statistical Analysis
Survey results were entered into a table in Excel (Microsoft, Redmond, WA). Data were then exported and analyzed in SPSS Version 20.0 (IBM, Armonk, NY). Descriptive statistics were used to illustrate the number of responses and overall percentage of responses for each survey question option. In most of the Results section, the percentage values were followed by a colon and the actual number of positive respondents to the given question divided by the entire sample size for that given question.
RESULTS
The survey response rate was 9.3% for DCs and 9.2% for MDs from the initial database. Among those who were mailed the survey, the response rates were 50% for DCs and 52% for MDs. Geographic distribution of the initial solicited population of DCs included the states of Massachusetts (50%), Texas (25%), and an even distribution of Florida, Louisiana, New Mexico, California, New York, Arizona, Ohio, Maryland, North Carolina, Oklahoma, Minnesota, Alabama, Montana, Nevada, South Dakota, North Carolina, Idaho, New Jersey, New Hampshire Pennsylvania, Illinois, and Nebraska. The response was similar in the distribution. Geographic distribution of the MD solicitation was unable to be as broad and consisted of the states of Texas, Florida, and Massachusetts. Although the surveys were blinded, the geographic response was observed through the postmarks. The overall response appeared to reflect the distribution, with the majority of responses coming from Texas, Massachusetts, and Florida. Twenty-three DCs and 11 MDs completed the survey. The most commonly reported chiropractic specialty was sports chiropractic (18.2%: 4/23), but 68% had no specialty. The most commonly reported medical specialty was family practice (54.5%: 6/11). When combining "often" and "always confident" response options, MDs self-reported being more knowledgeable about diagnosing mild, moderate, or severe TBIs (90.9%: 10/11) compared with DCs (82.6%: 19/23), but the majority in both groups did feel confident on diagnosis.
The survey supported that the majority were aware of the primary symptoms, but not the assessment tools. Only 13% of the DCs and 27% of the MDs were able to correctly identify all common symptoms of MTBIs. Medical physicians were not as aware of the cervical injury mimicry of TBI. Despite their confidence, both groups admitted that they infrequently diagnose a concussive disorder in practice (81% MDs, 65% DCs). The most common symptom both groups of doctors reported after MTBI was headache. Both groups of doctors stated they strongly agree that TBI or concussion, or both, can result from impact or nonimpact injuries (no direct external blow to skull) to the head. Chiropractic and medical doctors both stated they strongly disagreed that TBI must always be accompanied by a loss of consciousness for diagnosis. Most responses of chiropractic and medical physicians were similar throughout the survey. Postconcussive knowledge was lacking in both groups. No respondent correctly identified all common symptoms. Subconcussive symptoms were known by 48% of the DCs (11/23), but only 1 MD (of 11) (Fig 2) .
If a TBI was suspected, the DC would most commonly refer to a neurologist, whereas the MD would be more likely to order imaging such as magnetic resonance imaging (MRI) and computed tomography, prescribe rest, and treat the symptoms (Fig 3) .
One item worth mentioning is that DCs more rarely reported asking family members or friends of the patient about cognitive changes they may have observed. Only 42.9% (9/23) of DCs reported that they always asked this compared with 81.8% (9/11) of MDs. Additionally, there appeared to be a difference in the surveys with which DCs and MDs were familiar (Figs 4 and 5) . Chiropractic doctors were more familiar with the Balance Error Scoring System 
DISCUSSION
The reporting of concussions is dependent on the ability of the practitioner to diagnose them. The symptoms of MTBIs with which people present to the practitioner's office can vary and often are not overt. The patient may not be aware of the signs and symptoms or might be hiding them because of either embarrassment or a fear of restrictions in athletics, work, or play. Even those MTBI patients brought to the emergency room may be discharged without a TBI diagnosis because of the temporal delay of onset of some symptoms 37 or the lack of recognition of the changes in cognitive function by the patient. As a result of the decreased frequency of such patients presenting with TBI as the primary complaint, a PCP in a private office may be less likely to have sufficient experience in recognizing the subtle signs or inquiring appropriately in the consult, as compared with the emergency room physician or specialist. The PCP patients often may present to the PCP with primary trauma-related complaints other than those directly related to the concussion. The primary complaint may necessitate that the provider's attention be drawn away from some of the subtle TBI symptoms. It is therefore hypothesized that concussions may be an underreported and underdiagnosed injury.
There has been extensive outreach of education to laypersons involved in sports to improve the recognition of TBIs. 21 According to the Concussion in Sport Group (Federation Internationale de Football Association, International Ice Hockey Federation, and International Olympic Committee), "as the ability to treat or reduce the effects of concussive injury after the event is minimal, education of athletes/colleagues and the general public is a mainstay of progress in the field of concussion." 5 Early recognition and enhanced education and awareness of the appropriate care and the risks of lack of care affect the outcome of the patient.
A similar educational outreach to PCPs has not been as extensive as the implementation of education programs to laypersons, such as parents and coaches involved in sports. In the United States, it was found that only 12.7% of MDs obtained their information through medical school training. The majority found it necessary to take continuing education credits to obtain the knowledge. 36 Lebrun et al reported in 2012 that one-third of Canadian family physicians received their concussion knowledge primarily from colleagues, websites, and medical school training.
Their survey concluded that family physicians may be managing concussions in an inconsistent manner with current information. 36 Studies of medical students and neurology/neurosurgery residents revealed that 32% were either sure they never learned about concussions or could not remember if they had ever learned about concussions in their undergraduate medical education, 29 whereas other studies indicated that 63% of neurologists did not receive the MTBI education. 19 The Zurich guidelines acknowledge the need for more knowledge transfer, 21, 38 and others report that it is critical for evidence-informed practices to implement new information and make the best clinical decisions. 39 Concussion history, examination, and recognition may be taught in an abbreviated fashion in Emergency Medicine or Clinical Neurology classes at some accredited chiropractic colleges, but is not specifically required by the accrediting body. 31, 40 Given the different state scope of practice laws, there may be a void of availability of TBI continuing education for the chiropractor. The aforementioned findings raise concern over the carry forward of sufficient information and the clinical implementation of the knowledge of brain injuries in relation to both diagnosis and treatment for MTBIs for first-contact MDs 32 and DCs. A literature search reveals a lack of studies on the knowledge transfer of concussion information in practicing DCs, making this a unique population for investigation.
The purpose of this study was to identify the need for further evaluation of the concussion knowledge transfer, to assess the feasibility of the study, to evaluate the survey construct validity of the instrument in assessing the level of knowledge transfer, and to gain insight into the utilization of current principles and tools in the recognition and diagnosis of MTBI (concussion) between disciplines. The results of this study imply a possible lack of sufficient knowledge transfer of many of the most up-to-date evaluation tools used to assess patients, but there was a demonstrated overconfidence of both types of PCP in the diagnosis of MTBI (combined 82% of DCs and 91% of MDs). The lack of knowledge surprisingly correlated with Covassin et al's survey of athletic trainers (ATs) and AT program directors, 72% of whom did not use BESS in the assessment. 33 However, the ATs and AT program directors in the study by Covassin et al used mainly the symptom checklist as a tool, and this study revealed that both DCs (87%) and MDs (82%) were either not very familiar or not at all familiar with the Standard Assessment of Concussion symptom tool. 33 The ability to recognize MTBI is dependent on the knowledge to inquire and examine the patient and use the appropriate assessment tools. Moreau et al refer to a number of additional reporting, training, and cultural complicating variables that result in underreporting of the diagnosis of TBI. 11 The prevalence of TBI may therefore be higher than commonly reported, for numerous reasons. 11 In this case it is suggested that 1 reason may be the lack of inquiry about or recognition of the subtle signs of MTBI or the lack of sufficient utilization of common assessment tools by the PCP. Further study is therefore warranted for external validation. This lack of knowledge can result in insufficient care of the concussed patient and place the patient at increased risk of second-impact syndrome during the acute phase of the concussion. 23 The patient may also progress to postconcussive syndrome with more prolonged symptoms. 12, 41 Recently, the public has become more aware of TBI because of its occurrence and subsequent sequelae in professional athletes. The sports in which TBIs are most frequent include men's football, women's soccer, pedal cycling, 34 and hockey. It was found that 5% to 9% of all sport-related injuries are brain injuries. 33 The importance of concussion knowledge transfer is further appreciated when we realize that the majority of causes of TBI are not sport-related concussions. Traumatic brain injuries are more commonly caused by the MVAs and fall-induced concussion. 1, 5 There has been little public education with respect to these causes. This places greater responsibility to detect TBIs on the PCP. This study illustrates that there may be a need to study dissemination of the latest common guidelines and means of evaluation in a larger PCP population, especially the chiropractic physician population. This is inferred from 1 the low level of knowledge of common signs and symptoms of MTBIs and 2 the unfamiliarity or low familiarity of MDs (72%) and DCs (65%) with the latest consensus Zurich guidelines for evaluation and management of concussion. 21, 38 These figures parallel Carl and Kinsella's 26 and Gordon et al's 35 findings of only 14% and 18% utilization of the Zurich guidelines by pediatricians. The Zurich guidelines also recommend improved methods of knowledge transfer, but addressed mainly the public's need. 21, 38 No attention was given to the needs of the PCP for knowledge transfer. This study implies that there may be a similar knowledge transfer problem with chiropractic PCPs and parallels other studies performed on medical practitioners, 19, 30 indicating the need for further study. This study is unique in that it is the first study performed on primary-contact chiropractic physicians.
Both types of PCP clinicians were not familiar with many evaluation tools. Balance Error Scoring System was especially unfamiliar to both (combined "not very familiar" and "not at all familiar"; DCs = 82%; MDs = 100%). This is a simple test that can be performed in the office, but it is apparently not being integrated into examination. It is noted that 55% of MDs are familiar with the SCAT3 assessment tool, although the study did not inquire whether they used it. In contrast, only 26% of DCs were familiar with it. This implies that this tool, which is recommended primarily for use in the doctor's office, may not be used very often in the chiropractic office. The SCAT3 integrates symptom assessment with cognitive testing, neurologic examination, and BESS testing. There appears to be a need to introduce this into education of the predoctoral student. The preliminary findings that both types of general practitioners infrequently diagnose concussive disorders (82% of MDs, 65% of DCs) suggest that they are missing the diagnosis of these patients as a result of their lack of use of the evaluation tools or their lack of knowledge of the subtle symptoms. This suggestion warrants further study.
The Concussion in Sport Group points out the fact that minimal treatment is available for concussion. 21 This study therefore took the liberty to inquire what common treatments were rendered by PCPs. The results confirm that a variety of actions is rendered (Fig 3) . Doctors of chiropractic primarily referred the patient to a neurologist. This correlates with Zonfrillo et al, 25 who reported on pediatric providers' self-reported knowledge of concussion. They reported that the majority of PCPs referred concussion patients to specialists because of their lack of comfort in managing concussions. One might therefore question whether the DC recognizes that treatment of spine, musculoskeletal, and head pain can facilitate recovery from MTBIs. 22 Kerr et al report a distinct difference (40%) between athletes' recall of concussion and clinically documented concussions. The reasons for the disparity included not informing the medical staff, not thinking it was serious, not knowing it was a concussion until they were later educated about the symptoms, and not wanting to leave current or future play. 42 Some of these reasons may also apply to patients who suffer concussions in MVA or falls. All these types of patients who first consult with DCs, pediatricians, and family medical physicians may not be evaluated sufficiently by PCPs to catch these "patient unreported" concussions. This study exposes the need for increased opportunities for and methods of dissemination of material to PCPs for knowledge transfer of concussion, inquiry, recognition, and diagnosis. Finch et al suggest that there is a need to improve dissemination of the current guidelines. 43 For the chiropractic profession, education begins at the predoctoral level and continues through the continuing education requirements for licensed doctors. The brief predoctoral coverage of this topic may need to become more comprehensive. It is suggested that educational programs introduce students to the following information: Postgraduate courses are also available at various institutions. These may need to be further developed through the process of dissemination to the established practitioners. Johnson et al's study concludes with the need for DCs to become more aware of current guidelines and assessment tools. 37 This study concurs with Lebrun et al 36 regarding the need for better dissemination and knowledge transfer of assessment tools and current guidelines to first-contact medical physicians. This pilot study found prospective professional differences in particular aspects of recognition of the TBI patient, but was statistically inconclusive, indicating a need for further study. The survey of MDs revealed unfamiliarity with cervical mimicry and the BESS screening tool, whereas DCs were less familiar with SCAT3. Both groups had minimal familiarity with the Zurich guidelines. The survey revealed common symptom recognition for diagnosis of grade 2 and 3 TBIs by both MDs and DCs and little difference in competencies. This study implies a need for further study of the lack of knowledge of common assessment tools and current guidelines for diagnosis and management of concussion patients in both groups.
This study revealed an insufficient database of MDs, and therefore the results from the MD PCP population are inconclusive. The low MD response may have resulted from the lack of an initial relationship with or knowledge of the authors and the lack of reimbursement for time taken from their reimbursable services. Further study involving the medical profession may not be feasible unless there is either increased funding or other incentives for the participants or access to a captive population (such as at a conference). The access to an increased database and the 50% response rate of DCs do appear to indicate the feasibility of pursuing knowledge transfer to chiropractic physicians. To increase the diversity of predoctoral educational and geographic distribution, it would be appropriate to pursue a larger multicenter study with data from other chiropractic doctoral institutions and their respective alumni. This would improve the generalizability and feasibility of a future study.
Construct validity can be improved by constructing the questions to better emphasize a grade 1 TBI, improving delineation of choices to obtain further insight and decreasing the number of questions to improve response rates.
Limitations and Future Studies
There was a limited population and limited responses. Therefore, conclusions cannot be extrapolated beyond this sample. The low numbers create a statistical weakness in external validity. Further study of a larger population would provide more conclusive data. In addition, there was an imbalance of 2:1 group sample responses and a limited geographic distribution of responses, which may have introduced a geographic bias.
It is concluded that the feasibility of the cohort study with medical practitioners would require more funding and better access to populations. The response rate indicated that further study of chiropractic practitioners is feasible. The data accumulated indicated the worthiness of a more robust study. This new study would need to involve a larger population or more than 1 center to capture sufficient data for generalizability or external validity. It may also allow increased survey expert review to improve validity. A future study might also include use of a revised survey with chiropractors and comparison of results with previous MD studies. Revision of some questions would be appropriate to emphasize grade 1 TBIs and improve internal construct validity.
CONCLUSIONS
This study indicated that assessment of the self-reported knowledge of concussion recognition and treatment of first-contact family medical and chiropractic practitioners is feasible. Further study of knowledge transfer to the chiropractic physician in a larger population is needed and feasible. These findings correlate with similar medical practitioner studies, and may also support previous findings of underreporting of the prevalence of MTBIs. The survey instrument appears to provide valid data on knowledge of MTBIs, with some modifications.
